The purpose of this study was to describe the anthropometric and physiological parameters that apply to a USA amateur rugby union club team. Fifteen players who were members of the club's first team were evaluated for body composition, muscular strength, power and endurance, flexibility, anaerobic power, anaerobic capacity, and cardiorespiratory function shortly after completion of the regular season. Means for some of the variables measured include: age, 29 yr; height, 180 cm; weight, 84 kg; lean body weight, 74 kg; body fat, 12%, endurance sit-ups, 50/min; vertical jump height, 51 cm; anaerobic power output, 132 m.kg.sl (1.32 kw); anaerobic capacity, 2247 m.kp/40 s (22.5 kJ); maximum heart rate, 186 beats/min; maximum ventilation, 175 I/minl; maximum respiratory quotient 1.23; and maximum oxygen uptake, 56.6 ml.kg l min 1.
INTRODUCTION
Numerous studies, as reported by Wilmore (1979) , have been undertaken in recent years to document the physiological and anthropometric profiles of competitors in a wide variety of sports. However, despite the world-wide popularity of rugby union as a team sport, there is limited data available that illustrates both the physiological and anthropometric characteristics of players of a rugby union team. Some studies, such as those undertaken by Bell (1973, 1979, 1980) , have reported quite extensively on body composition, and some, as for example those by Bell (1980) , Williams et al (1973) , and Reid and Williams (1974) , have included the results of physiological tests of aerobic capacity. Field fitness test results have been documented for such factors as muscular strength, power and endurance, agility, speed, and both aerobic and anaerobic capacity by Evans (1969 Evans ( , 1973 and Howe (1980 Howe ( , 1981 . Hatakeyama et al (1976) have reported some body composition, speed, muscular power, and muscular strength measures for players over 40 years of age.
This study attempts to provide a relatively comprehensive profile of the physiological and anthropomnetric parameters that describe one particular rugby union club team in USA and to provide a basis for further studies designed to assess those qualities needed for successful participation in the sport. For comparison purposes, individual scores are included as are the means for both the total team and the two sub-groups consisting of forward and backline players. Body weight was recorded to the nearest 0.01 kg and height to the nearest 0.5 cm. Skinfold measurements were taken on the right side of the body at the thigh, abdomen, and chest using a Lange skinfold caliper having a constant pressure of 10 g.mmr2. Body density was determined by use of the equations developed by Jackson and Pollock (1978) with the formula of Brozek et al (1963) used to derive percent fat from body density.
METHODS
Muscular strength, using typical Universal Gym equipment*, was determined by the one repetition maximum (iRM) method following a warm-up using light weights. Bench press was determined to the nearest 10 lbs with bench height adjusted so that the bar was in *Universal Gym Co., Hempstead, Long Island, NY 11550.
line with the manubrium at the commencement of the press. Starting position for the leg press was with the knees flexed to 900 and the feet placed on the upper of the two sets of foot rests, and maximum strength recorded to the nearest 30 lbs. Measurements were converted from lbs to kg for standardisation purposes.
The sit and reach test to determine flexibility of the lower back and posterior thigh muscles was administered according to the procedure described by Wilmore (1977) with measurements subsequently converted from ins to cms. Muscular power was measured by vertical jump using a typical protocol as described by Annarino (1976) Anaerobic power was derived from body weight and the results of the vertical jump power test using the Lewis equation as described by Fox and Mathews (1974) with scores recorded in m.kg.sF1 . The anaerobic capacity test utilised the protocol of Katch et al (1977) Aerobic capacity, as defined by maximum oxygen uptake, was determined using a standard Bruce treadmill protocol (McDonough et al, 1970 (1963) were followed.
Means, standard deviations, and standard error of the mean were calculated for the total team and for the two sub-groups consisting of forward and backline players. One way analysis of variance was used to determine whether any significant differences existed between forward and backl ine players.
RESULTS
The physical characteristics of the players are presented in Table I while Table II gives results of the field tests of flexibility, muscular strength, power and endurance. In comparing the differences between the forward and backline players, univariate analysis revealed only four variables that had probability levels less than the 0.1 level. Due to the fact that a total of 16 variables had been analysed, none of these were deemed to be statistically significant. Probability levels for the four variables less than the 0.1 level were bench press < 0.05, Professional soccer players described by Raven et al (1976) , professional basketball players (Parr et al, 1978) , Olympic wrestlers (Silva et al, 1982) , and college ice hockey players all had lower body fat percentages than the Rochester rugby players who were, however, 200.6 ± 1.5 96.9 ± 1.9 9.1 ± 1.4 188.0 ± 2.6 83.6 ± 1.6 10.6 ± 1.1 179.0 ± 1.4 77.3 ± 1.6 13.1 ± 0.8 177.5 ± 1.8 78.4 ± 2.0 9.5 ± 1.0 marginally leaner than other professional soccer players studied by Williams et al (1976) and the Finnish ice hockey players (Rusko et al, 1978) .
The aerobic capacity of the Rochester rugby players, with a mean VO2 max of 56.6 ml.kgT1 minr, was superior to that of the other rugby players studied (Bell, 1980) ; Williams et al, 1973; Reid and Williams, 1974) , similar to both groups of professional soccer players (Williams et al, 1973; Raven et al, 1976) and to Olympic wrestlers (Silva et al, 1982) . It was not, however, as high as that of either of the two groups of ice hockey players (Maud, unpublished data, Rusko et al, 1978) where the respective means reported were 64.7 and 61.5 ml.kgC1 minr1, but was greater than that of both professional basketball forwards and guards, average 45.9 and 50.0 ml.kgF1 mini1, studied by Parr et al (1978) .
Data for comparison between other fitness parameters measured in this study and other rugby and intermittent sport studies is less extensive due either to a relative paucity of such data or to differences in measurement technique. Some comparisons are, however, possible.
The Rochester team mean scores can be compared 
as reported by Fox and Mathews tch et al (1977) 21 hockey players (Maud, unpublished data) . Utilisation of vertical jump alone as the power measurement, where the rugby players average jump was 50.6 cm, allows comparison with college basketball players (Maud and Dyer, 1978) , professional soccer players (Raven et al, 1978) , and ice hockey players (Maud, unpublished data) where the respective mean values were 58.9, 52.8 and 48.7.
In any attempt to compare athletes from different sporting events it is important to consider the percentage contribution of the different energy systems utilised for a specific event and also for a specific playing position responsibility. Unfortunately it has not yet proven possible to determine these percentage contributions exactly. However, Fox and Mathews (1974) have attempted to estimate the contribution for some activities including basketball, ice hockey, soccer, and wrestling, and Morton (1978) has done likewise for rugby.
Tight five forwards in rugby are estimated to utilise 45% anaerobic energy sources and 55% aerobic sources with other positions more anaerobic in nature varying from 55% to 85% anaerobic and 15% to 45% aerobic. Basketball, ice hockey, and wrestling are suggested as utilising 80% to 90% anaerobic and 10% to 29% anaerobic/aerobic systems, and therefore it would be expected that because of their greater reliance on anaerobic metabolism these athletes would perform better in anaerobic and less well in aerobic tests than the rugby players. In some cases this was not the case, and it is interesting to note that both groups of ice hockey players were superior in aerobic performance when their sport is supposedly low in aerobic demands. Differences in training programmes could probably account for these discrepancies.
with the percentile scores derived by Howe (1981) from a study of Canadian rugby players where values for the vertical jump, the endurance sit-ups, and the bench press would place them in the 55th, 50th, and 25th percentiles respectively.
A limited comparison to other intermittent sports can also be made with regards to anaerobic power and anaerobic capacity. In the current study the 40 second anaerobic capacity test was found to average 2247 m.kp (22.5 kJ) for the rugby players which compares with a mean of 2592 m.kp for college basketball players (Maud and Dyer, 1978) and 2292 m.kp for college ice hockey players (Maud, 1982) . Anaerobic power was determined by use of the Lewis equation (Fox and Mathews, 1974) 
